shows that the cantilever and helical models over-predict the strain at fixed initial angles of 9.5 (rat tail tendon) and 12 (human diaphragm tendon). The circular segment model represents well the experimental data of human diaphragm tendon at a low strains (<0.5%), while the sine wave model fits it better at higher strains (>0.5%). However, the other models do not have a viscoelastic component. The addition of a time-dependent strain shifts the curves to the right, such that the circular segment model could be brought into coincidence with the experimental points. As the simple circular segment model reproduces the stretching of the circular shape of wires, it can be used to explain the stretching of the collagen fibrils at low strains (Stages I, II and the beginning of Stage III). At higher strains, the sliding and delaminating behavior of the collagen can be described by the viscous term.
It is clear that the commonly adopted sine wave model is a more accurate representation of experimental data than the zig-zag or helical models. However, these models all operate under the assumption that there is no sliding between the collagen fibrils. Any amount of sliding will increase the measured strain without affecting the measured wave angle, shifting the experimental points towards the right. 6 Predictions of anisotropy using Eq. 5 are shown in Supplementary Figure 2 . The responses along and perpendicular to the Langer line orientations are modeled after the ones shown in Fig. 3a . It is clear that the simple model shown in Fig. 4 (Hierarchical level IV) predicts a satisfactory anisotropy. The angle φ = 0 0 corresponds to the Langer orientation (the stiffest) whereas φ = 90 0 is the 'softest' orientation. One should, however, be aware that the skin mesostructure is much more complex. For instance, we did not incorporate the presence of elastin nor account for collagen fibers in a non-orthogonal or tridimensional arrangement.
Steel model tensile tests

Effect of dehydration on mechanical response
As the skin is dehydrated, its mechanical response is drastically changed. The degree of dehydration was measured by the stress-strain curves for the moist fresh skin; as shown in Supplementary Figure 3 , these curves display a long toe region. With dehydration, the toe region becomes progressively shorter and the sample becomes progressively stiffer, with an increase in the slope of the linear portion. Four levels of hydration were tested, corresponding to the percentage of initial weight: 100, 80, 60 and 35%. The first corresponds to fresh skin. The water content of skin is approximately 65-70%. Thus, the skin containing 35% of the original weight has most of the water removed. This was accomplished by drying in vacuo for 48 hrs. The stressstrain curve of the most severely dried skin in this work (35 wt.% of the fresh skin which can also be explained as 65% weight reduction from the fresh skin) does not show a toe region at all but displays a high toughness. The sliding between the collagen fibrils is highly limited due to the lack of water molecules. Indeed, the modeling studies of Gautieri et al. 6 predict a decrease of the intermolecular separation from 1.6 to 1.1 nm with dehydration and decreased intermolecular sliding in the collagen. In their computations, the corresponding force to pull out a molecule from a microfibril increased from 4 nN to 30 nN. This calculated eight-fold increase is reflected in the measurements presented here. Concomitantly, the change in the shape of the central cut ( Figure 1k -l) ceases to take place and a significant part of the tear resistance is lost.
